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Methicillin-resistant S. aureus (MRSA) strains were first detected in the early 1960s and have since become widespread. 23 Infections caused by methicillin-susceptible S. aureus (MSSA) and MRSA are a growing concern, particularly among patients in intensive care and surgical units, immunocompromised patients, and elderly patients in hospitals and nursing homes. 1 Nasal carriage is a significant contributor to the epidemiology and pathogenesis of these healthcare-associated infections. The epidemiologic pathways include endogenous spread, postoperative surgical wound infections, contaminated environmental surfaces, 4 and patient-to-patient spread, frequently from patient to healthcare worker to patient. 1 Moreover, there is now increasing evidence of the appearance of MRSA in the community. The topical application of mupirocin has been effective in eradicating MSSA and MRSA nasal colonization. It has been recommended for the preoperative eradication of S. aureus from patients undergoing cardiac surgery, 6 patients with human immunodeficiency virus, 7 and patients undergoing hemodialysis and continuous ambulatory peritoneal dialysis. 18 However, considerable controversy exists as to whether attempts to control the asymptomatic carriage of S. aureus are productive. The goals of our study were to determine the incidence of MSSA and MRSA nasal carriage among the personnel of the Sedgwick County Emergency Medical Service (EMS) and to suggest possible risk factors associated with carriage in this population.
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In March 1999, nasal swab samples were taken from 109 of 116 Sedgwick County EMS paramedics to determine MSSA and MRSA nasal carriage. A second sample was taken 1 year later from 85 individuals in the original test group and from 13 new individuals. These samples were processed to determine the carrier state of each individual and the overall incidence of carriage for the service as a whole. S. aureus identification was performed using standard procedures. 9 All of the S. aureus samples were tested for methicillin resistance using the E-test method (AB Biodisk, Piscataway, NJ). The MRSA isolates were sent to the Centers for Disease Control and Prevention (CDC) for DNA typing by pulsed-field gel electrophoresis (PFGE) of Smal restriction digests to determine relatedness among the strains. The CDC confirmed that all of the isolates were oxacillin resistant, vancomycin susceptible, and carried the meek gene.
Of 109 paramedics sampled initially, nasal carriage was detected in 59 (54.1%); 6 (10.2%) of these isolates were MRSA. In the second sampling conducted approximately 1 year later on 98 paramedics, the incidences were 49.0% for MSSA and 10.4% for MRSA Eighty-five paramedics participated in both samplings. Of these, 70.5% maintained their initial carriage status. Seven paramedics carried MRSA strains. PFGE was performed on all MRSA samples. Each of the PFGE profiles had the same number of bands, with at least 50% of the bands common to all profiles.
In addition to the testing of the paramedics, a total of nine nasal samples were obtained from immediate family members of four of the MRSA carriers to determine their carriage status. None of the family members were MRSA carriers, and only one was an MSSA carrier. On the basis of the interpretive criteria for determining relatedness set forth by Tenover et al., 10 the MRSA strains isolated from the paramedics in the Sedgwick County EMS are possibly related. More sophisticated population genetic tools would be needed to resolve this issue (Table) .
Chi-square and discriminate function analysis tests were performed to evaluate the possible contribution of the following factors to the incidence of carriage: age, gender, chronic health conditions, frequency of antibiotic use, total number of calls, and number of nursing home calls responded to per year. Neither analysis indicated any significant relationship between S. aureus nasal carriage and the surveyed factors (P > .05). Statistical analyses were not performed on the MRSA data because the sample size was too small to provide reliable interpretation.
Epidemiologic studies are important because of the increasing number of both MSSA and MRSA infections, their multiple drug resistance, their increasing reservoirs, and their ability to cause community outbreaks. Our results indicate that the incidence of nasal carriage of S. aureus among the paramedics of the Sedgwick County EMS is approximately 50%; 10% of these strains are MRSA. This incidence remained high during the course of this study, and is higher than the 30% to 35% incidence cited for most other groups of healthcare workers. 1 Paramedics are unique in that they have brief but uncontrolled exposures to patients. In addition, they frequently transport patients to and from hospitals and nursing facilities, where MRSA is often endemic. The increased frequency of carriage in the paramedic population implies that it is not random and that there is a discrete, yet unknown, cause for this phenomenon. Results of the observations described here are provocative and suggest the need for more comprehensive studies, including identification of the point source of the MRSA strains. Also, similar studies of paramedics in communities that are demographically similar to Sedgwick County would help to determine whether our findings are unique to the paramedics of Sedgwick County or whether they reflect a higher incidence of carriage among EMS personnel in general. In addition, regular continuing medical education programs should be encouraged to reinforce the need for strict adherence to transmissionbased precautions and to increase knowledge of pathogenic microorganisms.
Efficacy of Alcohol-Based Hand Sanitizers Against Fungi and Viruses
To the Editor:
The antimicrobial effectiveness of short-chain alcohols, mainly ethanol, against fungus and yeast has been well documented in the literature. In general, the most effective ethanol concentration range has been reported to be greater than 50%, acting in 1 minute.
12 However, no data are available on the efficacy of alcohols at contact times of less than 1 minute or on alcohol-based sanitizers. 1 Regarding the antiviral activity of alcohols, it is well established that alcohols are effective against lipophilic, enveloped viruses. The data suggest that alcohols inactivate enveloped viruses more easily than "naked" viruses 2 ; however, there is no general agreement in the literature on the activity of alcohols against naked viruses. The results published to date suggest that alcohol is effective, but that the antiviral efficacy depends on the specific virus. Sattar et al., using tire fingerpad method, recently found that the level of reduction of several naked viruses by an alcohol-based sanitizer was statistically significantly higher than that seen with a water control. 3 To assess the antifungal and antiviral activity of an alcohol-based sanitizer, we conducted in vitro timeexposure kill evaluations of PURELL Instant Hand Sanitizer (GOJO Industries, Inc., Akron, OH), which contains 62% ethanol and emollients. Fifteen-and 30-second exposures were used for the fungal species and 30-second exposures for the viruses. The 15-and 30-second exposure kill studies were performed using selected challenge fungi and viruses. The challenge inoculum was introduced to the test product at time 0; a portion of the sample was removed and placed in neutralizing media at the appropriate time (15 or 30 seconds). Standard plate-counting techniques were used to enumerate viable challenge microorganisms.
The efficacy of the alcohol-based sanitizer against 7 fungal species is detailed in Table 1 . It is apparent from Table 1 that the alcohol-based sanitizer was highly effective in 15 seconds against all of the fungal species investigated.
The efficacy of the alcoholbased sanitizer against viruses in 30-second exposure kill evaluations is detailed in Table 2 . It is apparent that the alcohol-based sanitizer is effective against viruses in 30 seconds; however, the data show considerable variation, depending on the viral species.
The efficacy of alcohol as a bac-
